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Rapid mixing of cold lateral jets with hot cross-stream flows in confined configurations is of practical interest in gas turbine
combustors as it strongly affects combustor exit temperature quality, and gaseous emissions in for example rich-lean combustion. It is
therefore important to further improve our fundamental understanding of the important processes of dilution jet mixing especially
when the injected jet mass flow rate exceeds that of the cross-stream. The results reported in this report describe some of the main
flow characteristics which develop in the mixing process in a cylindrical duct. A 3-dimensional tool has been used to predict the
mixing flow field characteristics and NOx emission in a quench section of an RQL combustor, Eighteen configurations have been
analyzed in a circular geometry in a fully reacting environment simulating the operating condition of an actual RQL gas turbine
combustion liner. The evaluation matrix was constructed by varying three parameters: 1) jet-to-mainstream momentum-flux ratio (J),
2) orifice shape or orifice aspect ratio, and 3) slot slant angle. The results indicate that the mixing flow field significantly varies with
the value of the jet penetration and subsequently, slanting elongated slots generally improve the mixing uniformity at high J condi-
tions. Round orifices produce more uniform mixing and low NOx emissions at low J due to the strong and adequate jet penetration.
No significant correlation was found between the NOx production rates and the mixing deviation parameters, however, strong
correlation was found between NOx formation and jet penetration. In the computational results, most of the NOx formation occurred
behind the orifice starting at the orifice wake region. Additional NOx is formed upstream of the orifice in certain configurations with
high J conditions due to the upstream recirculation.


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

